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(57) Abstract: 

PURPOSE: A liquid crystal display and a computer are 
provided to display a moving picture without degradation 

of briglitness or dim movement and to display a still 

picture without flicl<ering. CONSTITUTION: A backlight *|j=& 

control circuit variably controls the display luminance of 

a liquid crystal display panel(44) by controlling the 
luminance of a backlight based upon whether an image 
displayed on the liquid crystal display panel is a dynamic 
image or a static image, and an LCD(Liquid Crystal 
Display) controller controls so that a part or the whole of 
a dynamic image is displayed by using a single color for 
a predetermined time in a case that an image displayed on the liquid crystal display panel is a dynamic image. 
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-f "^l, <^i^ SEfe Al:?V ^o}. ^^ KX\^}^ LCD ^H?]?]- ^fl^^rq-. 

S. 11 

SAl, BJI sl-olH, .§.^Aj.^ Al:S:Ai ^ •^o.^S(dim movement) 
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i 2^ ^ns] »«E]H T^flE^^,^ LCDS] =^^js\ <a^l» 

31) ^ ^:£^i(132)oll -tn^^ i4Bl-vfl^ 

S. 4afe CRTS^ vflsl ^a] a1;?> -g-ig-sl alii ^sl-l- q-H^-xflfe 

S. 4bfe LCD21 vflS] SA] :tcq A]^ -g-^Sl Hill v+E^-ifl^ S.^. 

i 5a^ CRT 4^<H1 iA]^ Jg^o^ 4 ^^^s] K^]cq^ ^^^^ 

S. 5b^ LCD ^^-^^^ SA]^ ;|^sl 21- ^A^si SAHi- ul-El-Lflfe i^. 

S. 6a^ CRT.^°fl K^M^ A>^6(1 oi^Al Ajoisi^ ^^^7] S.^. 

£ 6b^ LCD ^^-^1-^ iAl*V^ A>^oll 2l«flA-l AlolElfe ^A^^ -^^^7] ^ tb i'S. 

£ 7a^ ^ c^l^lE^ aVc'HI ^ ^^-^ -a-^^^i ^ ^«.^S(dim movement)* «<^^* ^^*>fe S.^. 

£ 7cfe zl- til El A>oH ^ -a-"?]^:!! ^ 13-^1 13-^^ -S'^^^ s.^. 

£ 8^ £ 7cSl «J-^oll fi1«i|A-l A57l^ ^>ll» SAl ^:S.loi ip-^j^ uj-Bl-iflfe 

£ 9fe ^ S^fil ^^Hfil- a^l ^J-^131 71)11= ?A^^ 7l^ -ir^S. 

£ 10^. a^l 3fl^^(44)fil ^-^J^. ^S.^ =?-^ ^3.(46) ^ ^^V-a ^S.(48)S.^El oJ«;^ ^aI 3fl^^( 
44)S. -dJlSl oJ^Sl 3^^^ q-Bl-vfl^ 

S 11*. ^^^T-i- S^l^ "fl, a^l ^-^^(44)^1 O-S. SAlsl^ SAl tfl-§-* ^+El-ufl^ iTg. 

£. 12fe LCD >lH7l(42)S.-^El aI^L-^ :^S.(46) ^ ^^V^ ^S.(48)5.'^l zl'f' 'tl:£2l ^^c^ll- 

£ 13^ s^m LCD 71(42)5.^61 ^3:1- q^^i-ifl^ Ei-oixg^VE. 

:£ 14^ SAl^ nfl, LCD ;^H7l(42)S^El a1J:» q-Hl-ifl^ E}olT.j^>E. 

:£ 15* -2^^^ 3()^«-(44)2l- €i^2l ^^IHH 7l^^H i-^l 3J|^Y(44)'^ a^lsl^ ^^J-o] 
<^>\1^1S1 ol Y» ^^-§1-^ -SS^I- 'S^sl-71 

£ 16* ^ ^'gSl »13 -aAHi4 oj);^ a^l ^J-AlSl ^Aj^ l+El-xfl^ 7l^ 

£ 17^ ^S.(60)£l ^E}vfl^ 7]^ 

£ 18a^ sl^Sl ^i-^l-^ 'a^^>7l i^. 
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£ 18b^ -^H^y] i^. 

2: ^A>^ 

3: 

42: LCD ^H7l(iA] :qo] 
44: oP^ 

56: «!| el-ols ;<ilol ?^o] 

60: '^^) 

62: Hsfl^ i^£5l(7ie^ ^ig-) 

64: Hl51/^>8 ^^(ala ^i^:) 

Jl: ^S. 

tl: '^■llolEl-§- Aiei 7]^(^ll 

t2: ^ SAl^ 7]:?}-(>tl2 7]:?}:) 

^ ^Ji^ ^^A] ^ ^^V ^ O.S., ^i-^A^ £AH ^^^V oJ1e;« nflesJ^i^o^ oj,;^ ^A] ^^^1 

SAl ^J-A1(LCD)2^ JEAl ^^O] cfl^^ElS. -^^^7} %t^l-3^S SiCf. SAlEl^ ^^^"^ ^^i., 2]^^ ^ = 
*>fe -§-olsI1^7l nfl^o,!. 3Jli^ ^ofl o]-g-^^ oj}^ ^J-^l<HlAii. ^^^^^ SAl*}^ B1S7V f^^M 

S-^, W -a^^ 7Hoi] LCD TV ^^-8:0] ^^S. ^^^t^. 



a^■ °-^:=g 5Ai:^(iio)7} 7flts. A^^lsi<H slfe ofls. *<H :£Ai:5i.:ii ^v]-. s. lofl £ai^ ^o], ^^e1(io 

0)S.-^E) ^Ji^ SAl^CllOS. i:11olEl(D100)fi1- ^7l i:-llolEl(D101)7> 7i]S nl) o] e] (DIOO)^ ofll- 

^ RGB -{dJSlolJi, :g-7l cTlolEKDlODfe -§-71 a1 ^3g :g.7i aIx, tfl^lBl oioHo]^ ^^(DE). ^ 9^ -f-* 
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(llO)fe, LCD ^H7l(112). i^l 3fl^^(114), ^3.^ ^^(116), ^^-l^ ^£(118), 
7ie 7113: *'«^(120). ^ aFolH(122). ^ ^ afolH-i- 'a«lBi(124)l- ifl-^Vr^. LCD >iH7l(ll2)^, 
Bl(100)S.^Bl z^-zl- 7i)3i ^olBl(DlOO) ^ *7l i:flo]E^(D101)'>ll 7l^§H ^^(116)^ 44 

^^5]^ DflolElCDllO) ^ ^J:^ ^l^H ^5:(D111)» '^^^J^tl-. a^LCD ^lol7l (112)^. ^^1-^ ¥^ 



7]^ n(n^ 7.}<^^)7'HS] ^AV^( 131)4 m(m* :^'^^)7^^ 'il:^'!d(132)ol ^7.}r§^S. 

31)4'i1J:'a(132)2^ A ^^}^ ^e^fl^al-a^ «vo^ e ^^I^e^ (TFT; 133)7]- ^^l5)o1 



TFT(133)fi] TflolS. ^i^^ ^A>^(131)o11 ri^^ ^±^(132)'^1 ^^=1^, :^5ll<a ^Ji^-^r ^ 

^(134)<i ^^^1^ Sin. ^^71 -^^ 7]^^ m -^H] 7]^3\- tfl^^^Vfe ^^Hl ITO ¥^ ^^<^1 

21*11 7m S.^^ <g^<=>flfe ^* ^^(135)^1 ^^^Sl-^ Sin-. °1 ^1:^^(135) ^1- S^S.(1 

36)^ ^^51 JI. ^S.(136)^1 2i««^i ^^7> -i^^n. o] ^.f. ^^.(135)4 7]:^ 



AV7] ^A>Ai(i3i) ^ AlJ:-a(l32)-a-, ^^}^ ^S.(118) ^ 'il5:-5d ^S(ll6)<ill 44 =^^=1^ SW-. 

-a 3]^(118)fe n7fl2] ^A>^(l3l)oi] cfl«1-<=1 'y7>^o.s.M| ^A>1. ^tl-o^, 4 ^A>^(i3i)ofl ;g 

TFT(133)^ ^ 'a-EHS. ^S.^ 3jS.(116)7]- ^-f -Hi -fr ^jEfli^ El^Sl^ TFT 

(133)» ;?i^(134)'m ^^a-ol 7l<a€n. ^^V-a ^S.(118)7> ^a>^(131)* ^A>sl-:a Sife 

Eflofl^i, ^5:^1 zf.^ ^s.(ii6)7>^>a- tfloiEioji u^.^ Tfls m7l|s1 Ais:^(i32) <H:!^sl-i-l-'Hl #^^4. "ti 

^tb ^flS. ^^(135)3^ ^^(134)ofl 7l'a€ ^<a-42l ;^^S>611 fil^ ^fil ^4^01 ^<H€ 

n. 



£ lofl £Al^ uVfi). :^o1, aAl-¥-(110)^ ^ e1.olB(122)i2l- ^ ^o]:^aZZ)^] ^^*>^ ^^-"^iH-g- "Jl 

«iBi(i24)t ^Hmn. aAi^(iio)7Vf-4^ji si^^i-^-^i^i ^-^ Bi-om(i22)7> -a^^t]- ^^.s. ^^*i-7i ufl^ 
oil, *4 si«flAi ^ ei-<*is(i22)s.^Ei yj-i-^a j^H^i ji a-^i7> ^*i-<^^n. £ i<>im 

El-'d 7l^ ^2: ^'a- ^-^^(120)^ ^Sl^id ^S.(116)'H1 tfl^l-a^ 7l§ ^<'^4r ^7l-^t:l-. 



:£ 3^:, ^sflel ^J-^l7l- ^al^fe ^^>-^d ASCIIS) ^ ^S.(116)S.^El ^A^^ddSl) ^ 

^W(132)<^1 44 m^^^^s] j^^* nn^^ s^oin. s 3011 %lc>1^i, x'^^ Ai^^ nn^Ji, VGl 
VGn* 4 ^^>-^l(l3l)^l ?17]-E1^ Aijisi 44 nn^:ii sl^. :£ 3°fl n^ 4ol, -a^^ll l^fls^ 

^Al-^adSD'Hl'?}- .11^^71- ?17>51JI, At J: VGl 1414 VGn^ n7llsl ^a1-ai (131) o.^ #^£lfe ^3lo14-. 
VDfe 1711S1 Al5:Ai(i32)oil #^sl^ ^&9\ ^^-^ ^B^vflji, Vcom^ ^^(135)^1 91^^^ ^SS] s^^-ir ^ 
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t^t}^. CRT^ o1-8-«1-<^ ^^V* °15^* LCD -^^ ^^^^ S.^]* 

:a4, :^]^7} ^S^-^ ^, 1 lis. ^laSl ^5^7V^S€ -^ SiJl if^ -§-^°l ^*fl^T^. 



^1-7l*V :lH> ^^T- ^^1^ "-^'gS^ -^^ ^£^11 S\n^-^°y ^\7]^^ ^o] LCD 4^1 SAlslfe 

aV-§-£^^ SltflAis o>7l^4i Sl^^. NHK 7l#<^^^ ^(^1" S'S , 1999\i 

General Meeting of The Institute of Electronics, Information and communication Engineers, SC-8-1, pp. 
207-208 ^3.s\3. -^l*}. LCD '^'^ S.^]^^ ^^-ir ^^^l^l^cfl ^}-%-^^ ^sflsl *8-^ofl 

S^SII o>7l£l^ ^^^'^ ^n. CRTS] '8■^3i^ LCDS] 'g-^^ alssl-o^ -S^^V^. 



£ 4a 4b^, ^i^^l 1:11 CRTS]- LCDS! ^a] :f 2^ Al;?> -g-^2l tilJE ^^l-l- ^H^^flcl-. £ 4afe CRT^I 
-S-^* q-E}iflji, £ 4b^ LCDe^ -1-^^ ^Bl->i4. s 4a'Hl Sa]^ ays], ^o], CRT^ ^;^> ^^o] ^-^2] Sl^2\ 

^^m] Al^6llAi =^^5^3:2^ A>olnl. ^A] ^J-^lolc^] tf^^c^, £ 453) LCD^ 

^^lolis^ ^o]^S\ 7]'>^o] ufl^^El cf^fi] 7l<g^ <:>!» ti1|^7>^1 1 ^= 7] :?]: Sa] ^-i: -R-^lS>^ -fi-^l^ ffA] 



ole^^ ^Aj^ CRT ^ LCD -^Hl ^^^^o] SAjEli^ 5L 5a ^ Sb-:-!! :£a1^ ti}sf ^a]?} ^^><^^ 

c^-. £ 5a ^ £ 5bfe CRT ^ LCD Aj-ofl -f-S^^V^ K^]^ ^^sl 5}-^^°] iAlc^i- ^-E^xfln^, £ Safe CRTS^ ^aIo^]!- 
i4Bfiflj7, i Sbfe LCDS] aAlcill- M-E^-i^cl-. i 5a ^ £ Sb-^l XI^a^, €^^1 SaII-^ £^o^ x ^oH^^e.^ olf-^^. 
S Sa'^ £Al^ uVsV :^o], CRT ^<H]A-1fe Ali^Vofl cfl-g-S^fe ^^joil 3.a]1-o] ^^2^ 0.5. ^AjSlfeiHl rfl*>c«^, LCD 
Aife, Afls^ 7l'g^ ig«>7l ^l^^'>xl 1 ^= o]^o^ ^^^4. 



5. 5a ^ £. 5b°fl £Alt,V afsq. ^o] SAlEj^ a>%o1 ^.fe n ^^^^-^r £ 6a ^ £ 6bofl £a]^ 

^ Aloj^c)-. £ 6a ^ £ 6bfe, CRT ^ LCD ^M] ^^^^.g- aA]*}^ ^^^1, A>^ofl S^tfl Ajolslfe €^«]-7l 

o^*|. iigoH, s 6afe CRTS] £ 6bfe LCDS] ^ Saofl £a1^V afaf ^o], CRT ^l-oi] 

SA]^ ^-^oflfe, o^ig Al^oflAi SAl^ ^A^o] ^ Al^ o]^o^ ^^^Ife SJcf. OL^]^, LCD ^1-^1 ^ 

S^AJ-^ SAlsfj.^, Alz^-fi] A]:?V JlsKvisual time integral effect) ^<^1 S]«|) ^^fl Sa1s|<H Slfe o]^'^] 

SA]^ >a-^<^Ai AlOlTj)ol, ^ « 0-|:7mi^. 



>t'^ol o]^.^;k]. sV-fe -'1^3] 311- .-^ 



■iH^J SA] Bfl^.^(ii4)s] J]-:d:i ^^(134)^1 3]-A^ cll-'lelofl 14^ A^oj-o] ol7l-s]7l ^ i:fl-g-^>fe :?i<a-* 

<?J^*3-.os^ SAl a^-Aj-o^ Al^^ ^^«l-fe ^7W ^loVslo^ o^i^ oleltf- "o^'^lr'Hl irl-e]- ^ ^B.niE7|. 

'S-^l^'H LCD ^Hl SA]^ nfl ;^^^V §->il*ol t||:i^i4. £ 7a i|a1 7dfe, 4 ^}°]^] 

1 = 3] ^^1-^ aAltb ^^-H] ^ SA]*- ^^M, tq-S-s] l:=sl ^Aj-^ aAi^cj.. zLe^q-, o] aj-^ofl 42^, 
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o]e1^ e^^«1-fe 'S-^ol ^7l)ii9-127917X ^i, ^7B3glO-6281i:£ ^7ll3| 11-307893: 

S. 8*. £. 7a°fl M-tl-VB IJ-^^^I sl«flAi ^7l^ ^^l* tflS^^Vfe -J^^J SAl ^VAl ^^^^ 

^'ti* ^7M^ :S.oj^ « ^014. 



s 8^]Ai, £ 20I1 ^B^^ ^2fls] ^Ajofl ^7>i&M, ^ A] 3: ^^^(140), ^ Al^ ^^Ai(i4i), ^ Al:fe ?^-§- 

^A>^(142), ^ ^^-8- TFT(143), ^ ^ -tl^: ?^-§- ^a>a1(i42)^ ^l-§]-7l ^a>a1 ^^(144) 

1- JL^sV^ ^ SA] 7l'a-§-a] :^^7> Afls. SX^. ^ ^S. ^^-§- TFT(143)s1 Tfloje ^ ai 

^ ^A>^(142)<^1 ^ ^^-§- TFT(143)sl di^i ^^-5: ^ ?^'id(141)'Hl ^#=lai. ^ 

q.^ TFT(133)S] H.el]'?! ^q ^ ^^(134)^11 z^-zl" ^^3Elol oic^-. 



^7] ^^^^ SA] ^j-^loflAi^, 1 iflollA^ 5^-^ ^^(134)cHl ^6]] tfl-g-^rVfe ^<y-ol ^7l-5)al, :f , ^ 

dlolE^oil cfl-g-Bl-^ ^oj-o-] ^^(134)ofl "il^V^^. ^<^1. ^^SL S. 7b°fl ^"i. S.^]<A]s\- 

4. S. 7b«^l £Al^ a><!i|. :Qo] ^A>AH-g- e| , s. ydofl vj-Bj-i^ afl^ SAHiq. ^o], ^s. *>7> ^g-^l^ ^ 

Si4. 



iie^4. SA] ^Sl7> SaHI a^^«>i:l.ji §1-4 4:£. S. 7a ^ 7c^ ^ S. 84 Sl-HAi, 

n SAi ^^21 11-7171- 7-iti-^7l nfl^<^. ^ 'a-«a44 ^^4^ l^^sf :^:e4 H-7lt ^ 

7l 4*llAife, 44H4 feTll Sl4. 44^ ^ ^4 4^4 ^7H 44 i47> ^7>4fe 



^ ^^4 '^-^^ ^4 ;a-4fe ^a'?issi4 4:^4 'i4-^4 ^4-^^ ^ XI4. at}- ^^4 ^-^^ a 
4 ^J-4fe -i-^-a-t!: ^4 ^4§i4 afe §44 ^4 4^ ^4Si4 ^84 4^^-ir ^ Sil4. s^, ^ ^^4 s-'S 
4^ ^4 *J1^ S4 ^4'>fl 4-S-44«^ 4^t!: ^^47> >ll^€4. 

•t'^4 ^ 4-8- 

^ 'i-'^4 ^11 Ell°^<^ 4^ i4 a4 ^^^4. ^^4 4^ a4 3:'I4^ 4 44:^4. ^4 4 

44:^4 114 7> ^12 4?}: ^4 714-^14 4^ 4-^ 4 44:^ ^14 4 s^44, ^J-4 ^4 ^S^^fe 
4-4 41 7i4r*<?]- ^4^v^ a44Ji, 4-4 a4 n^^^ ^^4 42 4^>^4 =^J4 a44-fe ^^i^s. ^ 
4. 

-g- ^^4 42 44=4 4^ 4^ S4 44^. 44 4^ ^4 ^g-^Hi '^o]a], ^^7] «>! 44 H ^14 4s.fe, 44 4i 
7m°fl4fe 4-44 4-4 42 4444^ 4«4 4-4» 444^ 4-4 «t 43:ofl 4^44 44 4 44s» 4 
44^ 4-4 o-s. 4:4. 
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^ ^^^s\ 43 n^'^^] K^] 'S-^m, SAl xj-^H ojolA-l. ^7] SAl 2(|ii:f s] ^o^s. ^«.7> 

♦ 3L^5>^ AS. 

a. ^r|o^ ;^14 gflctoll '4€- S^l °« iA] ^V^] d>1] olo^A-^^ ^Vy] K^] ^^^^ ^^S] i^sf 

j7, ^ oj«.^ ^V7l 2:1^ ^^Vo.5.A-l ^^-§r S.^^}^ A^ 

^ ^^^2^ ;^15 Ell'y=°11 4^ "A^i SA] 4^7] S.^] 'S-^Hl Sl^^i, ^^7] ^A] ^Af^, >g-7] ^A]-^ 

^o]^ <g^^ Aj-7] g:)^ ^>a-A^^i ^^-ir SAi^sv^ o-s 

^ ^^^fil ;«n6 ^'y=°fl -ai^ 5Al >a-7l SAl ;3-^Hl o;iolAi, ^l-7l 4^7]^ ^^1 ^A]- 7]<LVo1lAi ^ 

^7l m ^^71 7*111 7l:?V ?J -^7] 7ifl2 7l?]r^ -^71 ^A>Ai^ ^A>Bl-7l 7]-^ 7] 

^ vfl'^l 3L^5|^ ^-i- AS ^4. 

«J:^Sl 7)17 611'^=^ 4€- ^Ji^ ^J-Al^, >a-7l aAj ^J-^Hl OjcHAl, -^V7l ^11 ^AV^u!)- Aj-71 2 ^A>^ A>o] 

°fl n^]^ «>M-el ;^13 ^AfAl^ Dl S^^^ ^^l-AS. ^T:f. 

^ ^^^21 >il8 Btl°<j0l1 ^A^i S^l ^^7l ^A] ^J-AHl o;^D^Ai, 7l ^A^^^ AlJ:^. ^Al5>io1 

'tl:^!- -^T-71 ^l<H7l ^ ^1-71 B^-olH ;()|oi 35^<^ll ;^1^^>^ ^^V* i^§>fe ^1- s-^l o.^ ^r^-. 

^ ^^^21 ;ill9 Eflofofl 4^ ojljg ^A] Aj-71 ofl^^ ^A] ^^xloll olo^A^, ^V7] ^Aj- Al J:^, Aj.7] SAl afl^ 

^ ^'gs^ ;H110 Efl°<f°l1 4^ S.^] ^^1^, ^J-^l S^l ^J-*H] ^7l ;Hlol7l^ ^7l ^^i ^7M^-] 

^ ^Al«1-Ji 4V7I >112 ^7l<^flA-1 ^-tlBV^^, ^^7] ;^l<H7lfe, ^71 SA] Efl^-^S. 5l-<H 

^, ^J-71 ^11 ^7H1A-1 ^V7l tflolEloll tfl-§-SVfe SAl ^oL, >a-7l m ^7]^^ ^7] ^^1- ^]o]^ 

°11 ^-§-*Vfe ^^1 ^Al^^ AS. ^t:]-. 

-e- mi 4^ "Ji^ a^i ^J-^i^. sai ^^^]6h ox6]x\^ ^^7] m ''^^ik4r ^^j-«vfe ^s.^-, ^ 

A0V7I SAl 311^:^ ^^tfl AJ.7I ^^Bl» :a#*>:[L, a^-71 ^^hI* ^7l ^^7] ^^i- 

-yjife ^^71 ^^n]7} ^7] m "A^m^^ e ^^i ^^7] §aj Aj.£fl= i+^^tflfe as ti-T^. 

^ ^^21 >ill2 ^^7l iA] ^J-^lcH] olo^A-l, ^1-71 -tl^^fe ^^"71 ^2^Hl7> 

^^7] 41 ^jT^ia^cf Sh* °fl ^^71 al#A^ >a-Efll- q-E}vfl^ ^-i- ^r]._ 

^ ^^21 ^1113 n^^^] ^J-^lfe, ^J-7l SA] ^j-^lofl oJo^Ai, ^^n^, ^d-7l Sl-^V tfl 

°lBl7V ^S^Aj- djolEll- 1^, A^M ^A^ Aj-EflS. l+E^-vfl^ A^V7l S^-Aj- CllolEll- AV7l ^^]^ nS-^] 

-& «J-^2l ^114 n^'M t4€: <5S^J SA] ^^^]^, -^j-71 SAl ^J^^lol] ^o]X]_ ^^7] ^Aj- ^g^^^-^, ^V7l ^-^V C-fl 



^ «J-^2l ;*1115 efl'a^oil n?--^ -ai^ SA] ^7l S.^.] ^J-Alofl sio^Ai, ^^-71 ^0]^^ m Sefl'^^fl cfl^ 

^^7] 3^>a- t1]-^lEl2l ;*ili -^€-31- 42 ^^^J^ ^^7] ^Aj. v^]o]B\s:\ 42 ^1-71 

^fe, ^^7] >lll =?<l<a°fl^i ^7l ^Aj. tHlo-lE^o^ 41 7-lAj.3>^ T^lae^fil-, Aj-71 42 =a|l<a'HlAi Aj.71 ^A^ 
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iWfe ^^^^ ^1^. 



■g- #^21 ^116 Bfl"^^ °J!^ S^l ^^Ife. ^7l o!]^ S^l olo^Ai. ^^7l al5l7lfe, ^7] cflolBls^ 4V 



s].^ ^V7l cio]^2] yil ^12 =511 -a "11 ^-g-*!-^ ^^1- ;ijl2 a^^^l-^. ^7] 



^ W ^°oMl AJ.7I oj|^ SA] ^^^lofl oio:|A-i, ^1-71 ^11 Se11<a^l 

^71 =e11^g<^Ai2l ^7] ^^s) tfl-^lEll: ^ ^7] ^1 H5fl°d<HlAis^ ^^7] m ^"t^ 

tflolBlsl /H'^* ^l^«Vs, ^J-71 7fl'^7> ;*(12 'a:^?liLT:1- « "fl -^7] «:A^ ^Efl* v+Bl-iflfe ^7] ^^j. xi^^ 
«l5i7ii- i^sV^ 5J* ^^i^s. 



■g- ^^'^Sl ;qll9 Hfl 0^:011 °^-€- ^-^'8 S^l ^^^1^, ^^7l ^A] ;f^Hl $io:|Ai, a^71 ^Aj- z^o]^^ HB^l-y^fl cfl-g- 
>^V7l ^.^ 41 ;(112 Hell°J°11 nfl^&>^ ^^7] s^^oV t^jole] ^12 5^^«>^, ^1-71 

s^-Aj. dlolE^Sl ^7] -^^ vfl'Hl -^>7] iAl 4^40^ ^^21 ^#^0,1 cfl-g-sV^ 4=^^S] cilo]El 
1- ^Sl^VJl, '^V7l ^-^ tflolBlSl -^7] ^2 v|l^ ^7l SAl Sfl^^fil ^^fi] i:fl-§-S|"& ;Hl2 ^^S\ 



^ ^i'isl ;*il20 ^^-^l 4# i^i ^j-^lfe, >a-7l iAi ^j-^joi] o^o^A-i, ^1-71 ^t^^, ^^71 ^11 Hefloioii 
^1-71 til ol El si >S-7l ;mi ^^S-e^sf. ^Vl ^12 ^sm-a-^lA-^sl ^V7l ^^12 ^^s^ c)lo]B)si-^ 

^71 Hi!ll«g«^A-1o^ AJ.7I ^^o^ t^jjolEl* n ^1-71 ^1 1 ^efl-yoflA^S^ ^^7] 4l ^ 

7fl^l- ^^71 7ll^7> m 9inik^'<^ « °fl ^^7l *A^ ^Efl» i+El-iflfe Aj.7l Al 

^» ^l^^fe «lJiL7l» i^B^l-fe ^t^. 



< ^Ale4|> 

oisHi ^ ^Aic^isl ^Aj, ^ :=-At-oi] cflsj-o^ ^i^^cl-. zieiq-, ^ ^ ^'isl ^]°]^, ^1^> 

^ 7l# ^'^>^lAi Al-e}^ ^ ^^^O] o]^6\] ^^ ^AHlol] ^P^S\7] ^^t^. SEtl", ^'^Hl^i 
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s 9^ ^ ^^^^ ^}^^ ^ ik'i^ ^^^^ m ^^]<i^ SA] ^5^2] 7m ^A^-i- q-Ei-xfl 

1^ ^^]^^ 21^. ^^e^(30)7l- »Jl^ ^j-si(40)o11 cilolEl(DiO), E||oiEi(Dii), ^ 'tis: 



tio]^CD10) % ^7] ^o]B\(mi)^ S. Ml ^-^^ c1l<^lBl(DlOO) ^ *7] tflolB:](D101)4 zvz| ^a}^ 

Alio]cf. 0^11- l-O^, 7^]S EllolEl(DlO)^ RGB f-7l tilolEl(Dll)^ 4^3] ^7] AlJl, ^7] A] J:, t^] o] 

^ ^X(DE), ^ €^ c^lolE^olc^. ^5:(J1)^ ^^^30)^^^ S.^] ^^^] 

(40)5. ^^1- tn^lEl c^lolEKDlO) ^ ^7] liflolEKDlDS. ^^J^lfe -tlx)?]- c^Y-i- ^ 



7]^El<H o^^ ^^ofl, ^ ^ol s>ol sfl^o] 5l£S. at!-, i^-l- oflSAi. ^^El(30)7> TV ^Hlsl- 



S^l ^J-Al(40)^ LCD >llol7l(42), a^l sfl^Jf (44), -il^l-id 3lS.(46), ^a>a1 5lS(48), 71§ 

y^3i €<a- ^^^S^(50). 5}olE(52), «i e^ojE^g- oliHe)(54). ^ ^o]^ ^]o] g\s.(.56)'t i^^i^. LCD ^11-^ 
7l(42)^ ^^El(30)S.^El 7^12: cIIoIeI(DIO) ^ -i-?! c1]olEl(Dll)°11 7l^s>c.l Al^Al 3]a(46)S 

n^]mD20) ^ -tlJSl^ ^:i:(D21)» LCD ^H7l(42)fe ^^1-^ 3^^(48) 

S. ^A>^ ^]o] Ai j:(D22)» ^3^^*>ul »Ji^ a^l S|l^:^(44)'^ $X^^ o]^^^]^ S^^^ ffA] ifl^g-^ ^lol^ 



^flTg SA] :^J-^1(40)^ ^^Bl(30)S.^Bl ^1 -ilJ^CJl)^ LCD ;^lcH7l(42) ^ «-« e^^-o]^ :^]o] 

56)S. #^§>7l Al^ oj^ ia;^>(57)l: 



LCD ;^<^7i(42)fe -iiJi ^7}!- -i-^^^s- Ai^(ji)<Hi 7i^*>o^ a^im °fi°ii. ^ 

^(44)S. ol^o^x]^ SAl ^q£7> ^i^RVrf. ^ ^^.^si- "o>^l§>7l ^-SflA-^ ^^a^>* ^a]^ nfl, ^ aAl7> ^.S-*}!^. 
ZLe^ul-, ^H17} Si7l m^^l ^ SAll- Sr}. zzejs, ^aj- aij:(ji)oi1 7!^ 

LCD ;^lol7l(42)^ t-l)olEl(DlO) ^ ^7l c11olEl(Dll)7> ^S^Ajofl cfl^ ^^^1 s^^H] tfl^ t^oI^I 

♦ ^9]^JL, 31S.(46) ^ ^A]-^ ^:s. 5^^(48)# ^l<>1s^c^ ^J^l ^^>o1 £a]^ n^joi]^ ^a]^ 



o.^^, j^Aj. Al3:(Jl)7V^^4i-* ^^^^ -S-^U^J-^l* ^ 

K^M 7]<^^^-^ SA] ^^S] «o>Xl*>7l ^sB^i «^ 5}olS(52)S.^Bl ^AIS].^ gj-^^, ^^^V 

4. ^^1 ^A^* ^El-l41^ ^ol^ LCD ;ql<H7l(42)7> ^ aAl* ^sr>^l ;tflcH«|.7] ^SflA-l, ^b] 

;^^vs^ ^^^lA-1 «!! 5l-olB(52)5.-^Bl ^^m^ 21:^5. S£^. 7]^ ^2: ^<a- ^^S-^ 
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(50)^ £ 1^1 7l§ ^'^ #'^-^(120)31- -R-aWt=1-. 



^3:-^ ^5.(46) ^ ^^>^ s^S.(48)S.^El ^i'i'g SA] 341^«-(44)S. >i:S:5l °^^2\ ul-E} 

^d•c^-. S. 10*^1 M-E^-\fl 'tis: 54-^* Bflofl ^^(46) ^ ^^V-^d ^^(48) 



£ lOofl 4^\H 4^^(44)^ i 2'>fl ^-Bj-HE ^^1^(114)21- ^o] p^i ^ ;;^|12 -R-e^ 7l:S-^ ^al^i=l-. 

^V'?d(2)2)- Alj:^(3)o^ z^- jiL^>:f. Bl-id^ TFT(4)ol SX^. 



^^>€(2)ofl^ £ 10<^>«-iSl ^AV Al3r(VGl~VGn)7> ?l7>€4. <d:&'a(3)^^ S^-^g- t1ole1<i|l cfl-S-tl-^ S. 10 
oflA-l VD7> ol7l-€4. 5. lO'ifl £Al^ H><q. ^o], z^- ^A). A1^(VG1 tflxl VGn)^ ^^S" tflolBl-§- 7l^(t 

i)3i- ^t. ^Ai-g- -aei 7i?v(t2)?i 2711S1 ^A>>a .^ai 71:^* i^^T^. ^^]^-^ ^^ 7]^}-(ti)<^ t^n. ^c,] 

B^ofl 4^ 7l«g 7fl2: ^^J-ol ^^(5)«>fl <il7}^t^. ^ K^]-%- 7l?}:(t2)'^ cfl«ll. ^ SAlo)] o}-^ 71^ ^0^0] 



^^l^iGl)^^^^ ^A>Ai(Gj)^ ^ SAl-g- 7]^V(t2)o1lA^ ^ SAls. -Jd^^T^. ^ SaH ;5i 

■a-^l ^ SA]-g- AlES 7]7^{t2)^]M ^^>^(3)oll <?l7>5lJl, -§-^(7)01 «fle}-ole(52)s.-^El S>:^&>71 nfl^ofl, 

^A>A1(2)* db^ " el^i <a IrS^ir ^ aAjoll cfl^ 7B^2j^S. -^^^1^. 



^-§-^1, ^11 -a^loSl'^l 4^ a-^l ^J-^lsl tfl«>o^ ^'a^l] Si^^i^, ^^s^ ^A>Ai 

(2) zl-z^-# #i ^S: Gl~Gn^ ^]-%-^^ ^l«l-<^. -^1:11-^(3) Dl~Dm* <^l-8-«V«^ ^t^^^. "^^l 

SAl» ^A>^ Gl. G2. - si «?|SM, ^^V-a^r: 1< j<n)^«l|s1 ^a>^ Qi'^^ ^ K^]* tg^cf. 

-f -a, tflolE^-g- ^e? 7l:?}:(tl) O-SAl ^A>Ad Gl^l -a^S^lol. -tl^^-ii Dl<^fe cflolelofl 4^ ;^ 

3: ^i-a-o! ^7>€c1-. ^>^V'^(G1)«>(| TFT(4)^ ^ >^Hll7V s|o1, -8-^(7)31 iEAl^ tflolE^oll X 

Al7> cf^ofl ^ SAl^ 7l:?Kt2)o.S.A-1 ^A>>5d(Gj)7l- ^BjSlJil, o] ^^^^^^ >il5L-a(3)'^lfe ^ S^'-H n?- 
oi7i.;at:^.. ol ^<g-ol ';l7>sl^, ^Ay^CGj)-^ TFT(4)^ * ^^Sll7> 51<H, "J!^ -§-^(7)* ^ aAl7> 

^A]-^ GiS] ^ SAl-g- A^ej 7l^V(t2)ol cf^* ^-^>^(G2)7> ^A>£l ji. ^a^ai gi# ^a>*V ^ o-sq- ^a> 

^ ol^ol^c^-. ^A>Ai G2S1 cV^* ^A>^(Gj-l-l)ol ^Al.5]<H. ^Al-Ai(Gj)» ^AV*> -^A>tV :g-4ol ol 

^ol;5m.. ol^ o>^7MS., ^A>^ G3. Gj-l-2,-Sl ^AS. ^a>a1(2)* -Jd^l^i^. olem 'S'^'Hl slsfl, ^ 
^1 3fl^Y(44)°1]fe £ ll'H] :£Al^ HVfi). ^ol trlAj-si ^ ^Al <^^ol SAl^acl-. 
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^^1- KM ^^(Al)4, ^ KM ^^(A2)sl-, KM ^^(A3)S1 37^9\ KM ^^S. ^^^^nf. aI^o] 

:^4^oil i45}Al, 2: 2^13 ^^(A2)^ :£ ll°llAi £l-^S(Dl)-e.S. *S-%1=^S. ol^tl-uf. i s^-^ KM 

(A2)7V <5^^ 211^^(44)31 ^^l^df^ ^ ^-^ KM 'S^(A2)3l -a-^^ ^a] 2(1^^(44)31 ^^v 

^AS. ^yU, ^^^oflA-isl ^ SA] 'g^(A2)7l- ^}-;^l«r|-fe ^^o] ^v^-sl-ai, ^'^i-^oil^ial ^ KM 

A2)7> *>^131-^ ^^o] ^tflsV^Ai ^-y-SCDD^S. 141E1-^ «o^^^S. ol^^4. 



olfi^ ^-C^^ ^AHHl o|olAi, ^^^V^ SAl^V n1]£l ^ ^^^^^ ^^M^-7] ^ ^^17} KM^^. i 

^1-8- 7]7j:(t2)c^] 9lo]M -a^sl^ ^AfAi3). 5^^v c51olEl-g- 7l^c>il o;[olAi ^^^fe ^^}^^ 7^^o] ^ 
a^l <^^(A2)3l- ^T^. 1 ^ 31-1^ SA] cg^(A2)7> SHsj-^ y]^^ ^^aJ- ^a] a] ,^ ^h^E7> 

^oi^l^l o^^^iS-^t)-. ^SA]!- tg^o.s.>«|. iA] <^^(A2)fe-l-^l-^>S-S^l -^^(Al. A3)S^ 

^O], ^A>^(2)S1 1 Sl-^l-S^ ^elS-S., SA] ^^Aj-s; ^^Ig ^;S;loflA-l5. :¥|£7l- 7l fi] ^-gSl-Tll ^1^. 



ol^^3l -a If on si<HAl^. ^Aj. cflojEl-g- -«d^ 7l?V(tl) :9^«^ ^ fiA]^ 7l?>(t2)* ^'^Sl-^cl-. ^ 

eW. ^ KM-%- 7l;L>(t2), tflolE)^ Aiei 7li!:(tl)3l ^o.^. -i^tsfls. ^4. 



cl-^'^l, LCD ;^H7l(42)a-^El a]^a1 sls.(46)S_ -fr^E]^ e11o1e1(D20) ^ aI^^^ :^o] a1j:(D21) ^ 

^^>^ SlS.(48)S. #?15)^ ^A>^ >1H Al^(D22)l- ^^1^ oUAls-fc^, :^5^AV ^ jg^l s^a^v z^z^-si ^a] 
» :g-:2l-oll tfl^M ^^tg^vt:!. ;£ 12fe LCD :^M7l (42)S.^e1 -tlJl-Jd SlS.(46) ^ ^a^aI ^s. 513^(4 

8)S. #^5]fe z^f^ A] j:oi ^siHi^. ^"^ Sa] ^^l^ XGA ^2] cfl^^l ;g^<Hi^ 

^ SlS.(46) ^ ^^yM slS(48)^ 4t"31 ol=.o1:5l4. £ 12^ 3E gofl ^tJ^^ ^^}^ 315.(48)7]- 

37l|Sl ^AVAi Sl^(48a-48c)^ ^l^^H^lfe ^-f* <^M^^ Sl^. -tlJl-id ^S.(46)i ^^2l 0]=. 



LCD >lH7l(42)S.^El ^A].^ ^^f. ^S.(48a~48c) z^-2i-'>fl tfl«M, ^>^>^ :iiE}S ^^^(STV). -^aV^. «e^(VCLK), 
^ #^ >a5:(0E)7> LCD ;^<H7l(42)^^Bl aIJiaI :^S.(46)«>I1 ifl^M. tflolBl(Data), -tl 

li(STH). -yj:^ #^(HCLK), -^S. #^ ^i(STB). ^ *^(P0L)7> #^^t:1-. LCD ^1 

ol7l(42)7> ^Al-Al SlS.(48a~48c) zl-zt^ll cfl^M ^^f^ STV1~STV3» ^^^-^l ^l-el-, ;«il 

01 -ilJ: 0E1~0E3» ^l"^^?! nfl^'Hl, ^a>a1 ^.g. 3ls.(48a~48c)^ LCD ;^H7](42)^1 slSflAi 



^El-E :iAi(STVl~STV3)^ ^Al-Al ^JE- sls.(48a~48c)'^l cfls>c.1 711a11. aIaI^I-^ ^a-oIc^. 

^. ^^}^ 3l^(48a)^ ^A]-^ ^E^E 1^(STV1)7> ^^V* 711a1^1-ji. ^a>^ s]S.(48b)fe ^ 

iEl-H ^A^(STV2)7l- -a^sl-H ^Af* 7llAl§Vji, ^Al-Ai ^s. 2iS.(48c)^ ^A>^ A-Bl-E ^A,(sTV3)7l- 
^^>1- 7llAl^Vcl-. 371131 ^AfAl :^S-(48a~48c)7> ^^15}^ l ^z]]^^ 7]:^^ 3 ^^slol, -g-^^ zl- 

S^ll-a 71^-i- ^A>-*§ Sl^(48a, 48b, 48c)7> ^A-lcfl^ ^^1-5^71 ^^^], KM 4^-¥-(44)7l- a„v^o_^ye] 
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A>^^ ^^V^^ 7m <?Vo1lA-l ZL ^^^^ 1-^1 "'^^^ ^^1* ^l^^fe ^, ^ -a^HHl 

o]io:|A^^ S 10* ol-g-^c^ «}2}- :§ol, i7^2\ ^^-^^ 7]^^ ^0]^^ ^^ 7l^(tl)4 ^ S 

Al-§- 7l:?>(t2)S ^-t^:;! ^cf. ^-^^ t^l^l^-S- -id^ 7l:?l:(tl)<Hl Sl^^i iHlole]^ itl-^r ^^1-* ?l7}s> 
7] fl^A-i ^^^V-Jd^ ^^>-ii°fl 'fl^'^. ^ a^1-8- 7l?V(t2)°11 Sl^^i ^ a^l"^! ^"a-* ?l7>§} 

71 ^«flAi ^Aj^jgT^. t^jom-g- 7]^ai)s] aVo]^, ^ ^Al-g- 7l^(t2)^l ^ 



j£ 9 -.0^ ^^^(30)^:^fc| Al:£o^ ^o, ^4. 13^ ^^1 ^-^^-ir ^''fl, LC 

D ^H7l(42)S.^El 2^-2. q-El-ifl^ H^-oloj^^;Eolr}. £ 3<^]^^, ^Jj SA] Bfl^^(44)7V 7687ll£l ^ 

^-9-^ 1 H?Hl<a«-^ -^dJll- VGl. VG257 ^ VG513-^ 1^*11, 257^?i|l, ^ 513«i^fi] ^a>a1 

o,] ^A> Alj:2^ z^z| i4E^--fl4. ^A>^o] 7687B?1 ^A}Ai ip.:^ 5^S.(48a)fe ;^11«1^~^1256^ 

^2] ^A>A1^ ^>->S|-Jl, ^A>^ ^S.(48b)fe 257^^~ 512«1^S1 ^A>^* ^^V*>j1. ^^}^ ^S.(48c) 



£ 13<^ £^1^ ^o], ^-f ofl^ 1 Hiifl^ 7m -a^fl^i 4 ^'^V-a T^-i- ^S.(48a~48c)^1 

cfisl-c^ ^AV^ itBl-H ^>;(STV1~STV3)7> 1^^ #^^t^. i42l-'H. ^>«>]-'a ^S.(48a~48c)ofl ^^SflAi a1 ^ 

^BVo^^cf. ^x^l ^^1: SAl^l-^ ^-¥-<^^. ^q-s] ^A>^* ^^m^ 71^ '?>o1lA-1, ^A>Aioj ^ a]^ 
^1"^^ ^-2-71- Si7l nfl*<»fl. -i-^ ;*fl«H 'i!S:(0El~0E3)fe s-f ^ts. >flo1€i^. :£ ISS-^E] <a: ^ 

B>fil- ^<^1, 'S^l ^^-i: -a ^^o] 1i«H^. ^'^V* Sife ^'^V-a* 171121 ^A>Ai^ ^ 

'^vsm 7]^^ >^>'»H. ^"a-**! ";i7>5i'>i ^«(|7> 



A^ ^^El(30)S.-^Bl ^^sl sVo] E^l^s. ^cf. i 14fe ^^^^* SAl^ r41ofl, LCD ^H7l 

(42)S.^E1 #^S|^ z^-f^ AlJi^ i4B^i41fe Efol^J^mol^. £ 14011 Sl'H^iS- "^^ ^^■¥-(44)7> 7687flSl ^ 

^}^-^ ^-f si 1 =2ll^€-2l -tl^l- VGl. VG257 ^ VG513^ 1^*8, 257^*fl ^ 513Si*fl2l ^Ay^Jd 



£ 14011 SAlt!- a>2l- :t°l, *2l-Aj-* aAlB}^ ^-?-<^^ 1 Hsfl-g 7m ^<^l^i, ^ ^^}^ 31 S.(48a~48c)'=>ll tfl 
^A>% ^Hl-E ^^(STVl~STV3)7l- 2^ #^£1<H, ^^"^1 27\|Sl ^a>a1o1 ^Af^cl-. s-^^^-* SAl^l-fe ^-^ 

<H1^, ■51-14S1 ^^}^-% ^^W^ 7m t!-^°11 2711 ^A>H)o1 51 ^A>Al ^ <H s]-u|-7l- ^^°V^ ^?r>^ 

€-2-7} ^q-. nl-51-A^, ^^ ^]o] Ai^(0El~0E3)^ ^7]?} I7ll3l ^a>^* ^-^M^ 7m^ ^7^1 
-a^^Ji^ Jl, ^-^j-ol 1 Hefl-a^^l^-l ttr^-Jt ^^^V^ ^5:7> ^cf. #^ :^<^ 'il:£(0El~0E3)sl fl^^ 1 
t!-^^ ^^^^I7lfe °1^21 ol-o-ofl Sl^l^. 
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iAHl irl-^ ^°^^7} innfl^ ^^€4(£ 4°11 STH(Data) %^). £ 14<Hl STH(Data)°fl Sl^^i, ^ 

^aI^bI!, EllolB]-^ 7l<l(tl)2f ^ a^l^ 7l^V(t2)* ^€-s}7l ^BflAi fl^T- BV^ol ^sl-oj^lc^-. £ 1 
4°11 M-Ef^ <m<^lAi^ ^^1 Pl~P3cHlA-l, %^ 40] Al^(0El~0E3) A^-^S] ^Ajo] aV^^tl-. £ 14ofl ^-B^^ ofloJl-H 



7> ^am^ al-ol:es.:¥-E^ ^^^-^ %si\ ^^^t^^ ^Tfl ^^^^i^. Aj.^^ a><4 §ol. 5. a] a] 

°fl ^^^^^ 1}-^1^7l ^«i|Al ^ SA]* ^^r^.. nem. ^ iAll- ^S).^ ^6.3. SAl B||^:?-(44)2] SAl 

1^. 



^1-^^ ^-^l^iHl^i^. ^J"^* ^>^«1-7fl *l-7l ^^o^ ^^sl ^A>AH :^S.(48a~48c)l- ^^1*>31, o]iSi\ ^ 

^A>Ai-^^ ^ s}-^ SA] A2(£ 11 #3i)<:^l -i^*!-^ oflS. l-ol -a^B-VS^l^^. ^e1i4, i 

Ai sfl^«(44)s] HA] mofl 01^ ^ °imA2)3] ^^^^ ^ 9X^. 



^ ^^1 S^-'^l-'a^Hl S^SflAi, o^;^ XA] fiAl Bj-'^oiq. Bjj BfolHS. ^flo^*}!^. ^^-^^^ aAl§>fe ^-f-H]^, ^ 

21 <a ^4 fes^ ^^4^1 ^Hi s]n ^^^s^^. oji^ ^a] Bfl^^(44) vflofl sat -§-21 <g ^ ^ 

^-^J-^S-Aife :^ti.^:E7> 3.^, -g-3l<g 31-^ :g.^Aj.o.s.Al^ ^ ^^^^7\ ^l-icfCiggg^d General Meeting 
of The Institute of Electronics, Information and communication Engineers, SC-8-1, pp 207~208 #2:). 



^, -^^i SAi 3ii^:^(44)si ^^7> oHi, "a^*^ aAi^&i-^ ^^<>l:ii, 3 -a^^el '^^c.] <Hi^ :^^:£3l-^ 

^-f <^1fe ^ ^^^^^ ^ Aloi£]^l ^Tfl ^rf. ol^ SAls)^ ^^-^T-s^ -g-ai-a ^4 ^40^ ^>7]- 

2^71 iJfl^oluf. ZL^Jl, ^ nVT^o^ ^12 ^Ajo^Hl oXo]M\^^ QflA^ ^A] ;^V^1 fi^ ^A] "j"^ olM" ^^1 ^ 

a^l 3fl^-?-( 44)21- aAi§v^ ^:£^<4o] ^^jujofl 7i2.*>cH ^t^i^. ^. s-^l 3fl^^(44)2i- 

SAl^fe €£^2}S1 ^a|ti]7> Xl^ "a^l^l ^K^tl ^-f<Hlfe. SAl 311^^(44)^1 SAlSlfe ^^>ol 

^J:(J1)» e^l^s. ^q-. ^^g, "J}^^ ^a] 5^^^(44)2!- ^^-^^Sr S.^M^ ^S. 
^<q.Sl ^^til7> 'g;^lAliLt:l-£ "-^'S S^l 341^^(44)011 SAlSlfe ^a^-oI ^^o]2^:i7 

^, «^ -11:5: Jl* ^-r- 



S. 15*. "A^ S.^] Sfl^-¥-(44)fil- •e:£-¥-fil-sl 7l^s:>c^ ^A] 3H^-?-(44) ^J-<^1 iEAlsl^ ^Aj-ol :§.^>^v 

o]^]S^ c.^«^ ^^^^ €2^1- 'i'SS>7l ^^Bl(30)5: *^AJ.^ #l^S>fe -a^V^^^S ^}^no] 

si ^tHsJlo] A>-§-sH A-lel Sl^l-. £ 15<H1 Sl-^^i, 70^ ^Aj. iHlolEl* «aAl;5^ AS. ^ 

-?1t!- VRAM* M-El-yirl-. VRAM(70) i41°fl, XAl^g-s^ ^aj- i:-i]olEil- ^Aj^i o.^. 7l^Al7l^ .|^( 
SCD^l-, ^i-^^v -a^l^lAS. 7le^Al?l^ ^B-^3L^ ^^(SC2)ol 
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^^^1-* ^^^}^ '^^^^n^]^°] ^-f, ^^-^3.^1 ^^(SC2)^1 ^^-^-i "-^^^ a^l ^^^(44) 

o\x^ ^^6\] SAi5V^7Vl- 'gsisv^ ^^(Ri)°l ^^(SCi) ^-^3-^ '^^(S 

CI) tflsl ^5:(R2)fe *^ 5-^1 3^1^^(44)21 S.^] "i^* 

^^(Rl)ofl^, ^'l ^e;|(ci!l* ^)# H-Bl-vflfe i^<^lBl7> 7151:^1:1-. ^^^1-^ fiA]^^ 

Bllol ^^(72)^, 'g^(SC2)«>fl -SAl^ O.S. 7l^5lo1 tfl^. '^g^CSCD'fl 



^ ^Alc^loflAi^, ^V7l ^Aj s^ofl :i-^4V^J^1 :^^V ^tf-g- <?i;^^ t^l2.5l (74)el- ^1 

:^S.(76)7> ^^■^/^^] ^t-g- ^ ^Ml^l ^£e^(74)^ ^^i--^! ^^-^i-'a^l <^l-\i^l2l o^Y* 

^^o^ oi^]:gj^^ y]^^SL $X^. o] ^^jsl <y ^a] 3^^«-(44)2^ ^^^I^Sl ^a] <^^^ 

^^o]§|.- ig^^UlolCl-. 71 <:§^ ^#/ali5I ^S.(76)^, ^-r^^a^ '^^(SCl) Ml <=^1 ^^^^ ?! 

^511- M-E^vfl^ Ell<^lEl7V 'g^(Rl)^ '^l 'g^(Rl)^ SA] 4^^(44)S1 SAl cg^^ l^El-lfl 

«§^(R2)3fsl i^a^al-i- ^^:iL. ol ^^al* ^^^/^^l ^1-8- '^^n^k ^^^(74)^] 7]^^ ^^s] ^] 
1°^^^^ ^-^ol ^^^^^1 c^^^ 3^:^^^, =L ^s^m ^1 AlSl(Jl)S.Ai 



4^ofl, ^ ig^tgsl ^13 -gAloflofl irl-^ SAl ^:5:H tfl^o^ -^11^^. £ IS-g:. ^ ^^S\ TflS -gAHofl 4= 

SAl ^j-Al2l ^A^^ i4El-vflfe 7l^ ■irS.:^^!^. :£ leofl i4E^vfl ^ ;^3 ^aHoA ojj:^ 

Bl(30)S.^El <^|olBl7>*^Aj.olj^l 6>id^]Sl <H^« ^^^71 fltb^^^^t ^^(60)t ^ami^. 

S 1631 SAl ^^1^, £ gofl x+El-Hfl ^^El(30)5.^El -ilsaDl- AS^^ ^ofl^. 3E 9^ 



£ 9011 ^-E:^>a ^11 ^AHl<HlA^i^, ^Aj-^ig Al3l(Jl)7l- ^^Bl(30)S^El #^Slfe ^A^ol7l nfl^ofl, :^>a-ol ^S?-^^- 
ol^lSl c^y-l- :&^*Vfe ^^El(30) vfl^l -M^m ^A7l- Slcl-. 35^. m "A^ K^] ^^1(40) 

:^Y^7} ^Aj-ol o^:^» ^^^fe ^-^ ^S.(60)» ^wl«l-al Sl^H ^^^1(30)31 ^aJ^ 

7> Si7l T>fl^«>fl. ^^^1 ^A^Aj. ^^tij-rl-. 

£. 17^. i^^^t ^S.(60)^ ifl^ -T-^-i: ^-El-ifl^ 7l^ Ir^SolTil-. ^^j- SlS.(60)^ Hell'?] v]]3.^(62)Si\- 
cf. :^S.(64)^ ^^El(30)S.^El -i-^slfe tfloleliq-, =5^0] oil2.3l(62)^l 7ie^5l<H 1 ne^joj 



cf-e-ofl, ^Aj- ^5.(60)21 ^3l-oil cfl^>c^ ^^^^14. i 18a ^ i 18bfe ^aJ- ^^o^ -^^^7] ^tb 

:£'aom. i 18a^ HEfl-y x^l 2. (62)^1 7l2^« 1 Hslfg^sl isllolElSl ^^1* q-El-MlJl, S 18b^ ^^^^ ^ 
^Bl(30)S.^El ^;<11 1-^^ H5ll<a2l t-llolE]oi o^^i^. ^E}vflr^-. £ 18a ^ :£ 18b^l ^Hl--a c^HIa-^, ;^V^^l-7l- 
^St* 7>S^l2fe ^5l->a-olJi, 7>^^l-sl o]^^J:o] ^E^ul-al ^cl-. ole:i^s.5}.^i-ofl cfls>o^, BlsM^'j 5lS.(64)fe. S 
511 °d Si^lAi ^^V T:HlolEl7V tl-57l nfl^ofl, ^ - (30)S.^Bl #^5lfe ^-^V dl ol Ell- ^El-iflxr 
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sl^ SA] ^^o] 2^c.M ^11 ^AHHlAi n}9\- ^o] LCD 71(112)1- ^fl^HI" €^7} ii^ :^^5}£, 

-S^V^ ^# ^^^lA-l o]Jg-ol 01^^] a. o;^!:^.. oi:g.ol oi^ eg ^ ^7> ^^^^ 



^7> it^Sl ;^13 ^Tiq- oliL4 3^ tflolEl^ ^^^^o.^ ^^^t).. 



ol^, ^ ^^'gSl ^Alojj^oll nl-^ oJlTg SAl ^J-A1# ^T^Bl-^tf. ^ ^7l ^aH*«H1 ^^Sl^^l 

^'^si iflofl^i ^V-H-l-Tll 7>^«^>i4. ofli- 1-^, ^7] ^aH1i-o,ia^_ ly^s] ^A}^^-Br ^^>*m 71^^ 

t-flolE^-g- >i<i^ 7m(tl)^ ^ i^l-g- 7l^(t2)AS. ^ SAl-i- ^§1-0^ ttJ-;^ls>S 

^ «>^cl-. ^5-^4, ^ S^l^l 'iT-H* '^Hl ?lr:^^Sl^l S^^. 7a ^^1 7dl- ^l-§-s^M «<J-^ i 8"^ ^-Ef 

^ T^^^* ^fe a^l ^1-^Hlt ^-i-m SI^. ^ el-^ :^^T-^s.Ai S.01 a^l^fe ;^^<H1 ^^slxi e^^i, 

c^lolElo^ oj^ofl elAjU 3|>^v^S.Ai ^Att^ SAl^^aMl ^ ^«L^S7} 4^ ^'^^ ^-§-s>^ ^°1 

sl^^'^^'^ ^2lja «Vi4 ^ "i'isl :^Ai ^ ^<Hi4^1 ^11^€ ^ 5ai=l-. 



'^i^£l Sli^l- 

iL» ^H«>fe ^£ ^^«1 nl-al-^i. ^^^^<^1 ^-f^ls -S^sl^l ^^4. 

^j^l ^-^H °11, SAl ;fllol Jl^^ ^i^] ^^To^ oj«. ^jifl^ ^^ S.^]-S[^ rflAl -id-^^V ^^1^. 

^^7} §i7i n)i^oii, 1-1^^ ^ai7i- T 5ai^. 

(57) l^^Sl 

1. 

£Al 3^^:^; 

•^>7l SA] sii^^i- s^^Vfe «Ji ^ 

Aj-7l «« el-olSSi ^71 7> >112 7R>:fiLi^ 7l^Vo,lAi c-l il-S-S. ^1.^ ^ s^-ols. ^S. 
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1- 3L^1-*M, 

^>7l SAl -^1-71 7l^Vo,lAi ^^-^^ SAltl-jl. ^1-71 S^] >^7] ^2 7]:^c^^^ ^>5j--ir S.^]^ 

^ ^-i- ^^.e-S. b;}-^ S.^] 

7l^*M >a-7l ^ el-om* ^^^^ ^-i- ^fe S.^] ^^1. 

^^^^ 3. 

4T-71 SA] 3fl^^£] 21 CHS ^^7]- al-:^ ^^1-^ >g-7l -^^t ^^^^ ^^7) -§-^5)- 

^7l K^] Bfl^^l- ^1<^^^ ;^H7l» c-1 i^^fe ^* S.^] 

-^7] >i ^o]s. <U^^ ^1-71 51 -a ^A^^ 5Al^^ 55^ -^^1-^5. K^] 'J-Al. 

5. 

•^1-7] SA] SflW^^-fe 

^^}^: 

^7l ^A>>i<m ^3|:sl-<:>l Hfl^m ^QJl-a; ^ 

^7] >S 3^<H:£ <^^^ A^7] ^Aj-O.S.A-1 1^4^^ aA]Sl.^ ^^^^ sj-fe 3.^] ^^^]. 

^^^^ 6. 
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7. 

^16-^011 si'H^i, 

4^71 ^11 ^A>Ai4 4>7l ;iil2 ^A>>a AVojofl flti^l^ ^1431 ;«I13 ^A>>a^ ci 5L^«1-fe O-S. «>fe 

8. 

1- SL^^^ ^^l^S. ^-S^S £Al 
9. 

^^1- ^>7l iA] Bfl^^ ^:^tfl Jg-^AJ. l^:5^Ul7l- 1 S %AJ >3.Efl» u|-E} 

vfl^ 5J* *>fe S.^] 

10. 

^7] ^]o]7]^, Aj-71 £Al Sfl^-^l- ^lo^SH. ^J-7l ^111 ^7lo1lAi >a-7l ^^^V cflolEloll cfl^*]-^ ^^^^"^ £a1*>J1, 

^71 ^2 ^7M^ ^7] no]^6\] rll-g--sVfe ^Aj.^ SaIbVS^ ^^^S. K^.] ^ 

11. 

^lio^ofl 9X°]^. 

^7] m "^m^ '^la.el: ?3 

^1-71 £Al sfl^i^ ^a^cfl >a-7l ^^Aj. ^^uli- :^^^3i, >a-7l ^^Hll- >a-7l ;H11 ^^nik^- ^71 
-ilJil- •%^7l ;*lH7l ^ Aj-71 «B ei.,»iE >iicH ^#/Hl517l 

^^71 Alife ^^7l ^3^al7> 4I-7I -a^Sl^l^l- * °fl ^^7l -a-Efl* l4E}-l41fe ^-i- oP^ 

£Al ^9-*]. 

12. 
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13. 

^^1- no]^^ ^-y^s. i^i^i^n ^^>8- ciioiEii- i^i: Tiji, >a-7i ^^^^ ^7] ^>8- 

^1-71 cIlolEl^ ^^7l ^^>^o(| tflolE^o] ^.A. ^Jg O.S. SA] ^jSlI. 

14. 

>a-7l ^^J- ^t-^-fe, -^71 tflolEl7> cflolE^l- nfl. -8-71 HlS^a ^^Efll- ^^^^ ^7] 

^7] ^ sl-olE >iH ^S-ofl ^^lAS. SVfe K^] 

15. 

^*ol AV7] t^]o]^o^ A^V7l ^12 ^^21- Cl-l- nfl >^V7l ^>8- t(|0-lEl7> >8-7l ^It^^ ^c>]'^% S.W^ ^# 

sv^ «1iii7i* s^*>fe ^^i^s. a^i 

16. 

^7l BlSl7lfe. >i}-7l t^lolEjol >a-7l ^7] 3^>a- tflolE^o^ ^7] ;Sj|2 :i.<a^ Bfl AJ.7] ^AJ. Clio] El 

7> >a-7l ^^1 a^sVfe ^.^s. ^-s- i^i 

17. 

2 ^^s] no]^s. ^^^\^ ^* ^=s.e.s. svfe K^] ^^1. 
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^^^^ 18. 

^Ve}|» ul-Bl-iflfe ^% -a^* ^^^fe al 51711- i^Sl-^ ^^'^S. ^fe ^J!^ S^l '^^l. 
19. 

^7l T:-llolBlfe ;t|ll H^H-gofl tfl-§-Sl-^^7l t||olE]3l ;*jl2 ^^-71 c-ll<^1t]2l 

>*il2 

^7] ^-^ -^1-71 no]^o^ ^^y] 41 ^^^o^ ^71 iAi sflii-^sl ^^al ^-g-^fe ;^ll 4^ 

si t^lolBl* ^S^^JL, ^7] T^o]^3] >a-7] ;^12 i41«^ -^71 X^l ^^^3] ^^Sl ^#^o11 tfl^«>^ ;*il 

2 ^^fil tflolBl* 'a^Sl-fe ^-i- SAl ^^1. 

20. 

^Ii9*j-<^1 Sl-H^i. 

^7l ^1-^^, ^7l He^l^JoflAi ^^7] tilolBlSl ^V7l 4l 7.]^}^^ ^]S.B[S^, ^^7] 42 HS^l-^oll 

^1^1 >^7l 7112 ^^Sl T^-flolEliq-fe ^1-71 ^11 SBfl-a^'flAiSl ^7] 41 4^31 «H1o1e11- ^ , H ^ # 

€ ^7] iSfl'a'HlA^Sl A^7l ^1 ^=-31 T^olElfil 7fl-M: 4'S-^}^, ^7] 7fl-^7> >ll3 -^^11^11:1- « l^l 

«-A^ M-Hi-iflfe >a-7i -il^*- 4'g-^^ tii3i7i» ^iS'g 
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